• seek advice from a practitioner experienced in cytotoxic chemotherapy when required
• follow the principles of safe medication practices for oral cytotoxic medicines.
All patients should have a treatment plan. This is completed by the specialist who initiates the treatment 7 and should be given to the patient and all the healthcare professionals involved in their treatment. It is important that the patient has the plan with them if they see a different doctor, for instance in an emergency.
For the treatment plan to be useful, it should be explicit about:
• the patient's diagnosis • the name of the chemotherapy protocol or specific cytotoxic medicine
• the expected number of cycles and the intended duration of treatment
• other adjuvant or concurrent treatments the patient is receiving (for example radiation therapy or surgery for cancer patients)
• expected adverse effects and their management.
prescribing
Prescriptions for oral cytotoxic therapy should be clear and unambiguous. The term 'as directed' must not be used regardless of how long the patient has been on the therapy.
sUMMArY
The oral route is increasingly used to administer cytotoxic therapy for cancer and non-cancer conditions.
Oral cytotoxic therapy carries the same risk of medication errors as parenteral therapy.
It is essential that health professionals involved in providing oral cytotoxic therapies understand how they are used, what adverse effects can occur and how to minimise medication errors.
Safe use of oral cytotoxic medicines introduction
Oral administration of cytotoxic therapy has increased over the past decade as newer drugs and formulations have become available (see Table) . Cytotoxic chemotherapy is not restricted to cancer. Conditions including rheumatoid arthritis, psoriasis and other autoimmune diseases may be managed using oral medicines such as methotrexate.
the pros and cons of oral cytotoxic therapy
The oral route offers many advantages over the parenteral route of administration. Medicines can be administered in the community, without the need for venous access, and fewer visits to the hospital are needed.
While self-administration at home is convenient for both patients and carers, it can present a risk for the patient. Adverse effects can go undetected unless appropriate steps are in place to monitor the patient. Cytotoxic chemotherapy has a narrow therapeutic index and a small increase in dose can result in toxic effects, while under-dosing can lead to failure of therapy. Serious toxicities and fatal outcomes have occurred as a result of incorrect prescribing and dispensing as well as patient misinterpretation of dosing instructions. [1] [2] [3] [4] [5] [6] responsibilities of the healthcare team
The safe delivery of oral cytotoxic therapy requires a multidisciplinary approach. Patients may be managed under shared-care arrangements between hospital specialists, general practitioners and community pharmacies. Oral cytotoxic medicines Prescriptions should specify:
• the generic drug name, number of tablets to be taken 7 and frequency and duration of therapy (written in full)
• whether the medicine is given on a cyclical or continuous basis. For example, capecitabine is frequently administered for 14 days of a 21-day cycle while temozolomide may be administered for 5 days of a 28-day cycle. The start and stop dates for a cycle should be clear.
• the day on which tablets should be taken. For example, methotrexate is most commonly given as a once-weekly dose (Box). 8 Fatal errors have occurred when methotrexate has been prescribed to be taken daily or when the incorrect strength of tablets has been prescribed. 9 Wherever possible the quantity prescribed should be the quantity needed for one cycle (cancer chemotherapy) or one month (for example methotrexate for rheumatoid arthritis). Preferably, repeat prescriptions should not be issued as doses may change according to adverse effects and therapeutic response. If a repeat prescription is issued within the Pharmaceutical Benefits Scheme regulations, the patient should be directed to destroy any repeats or return them to the prescriber if treatment is changed or stopped.
Patients should always be advised on the action to take should they experience an adverse event -for example severe diarrhoea with capecitabine requires immediate cessation of therapy. Patients should be given the name of an accessible healthcare contact they can speak to regarding any concerns.
dispensing and supplying oral cytotoxic treatment
The dispensing of oral cytotoxic therapy includes verification of the prescription for the patient and their condition, and appropriate supply in a safe and timely manner. 7 For cancer chemotherapy the pharmacist should have access to the treatment plan, the chemotherapy protocol and relevant patient parameters including height and weight and recent laboratory results. 10 The pharmacist should ensure that the relevant supportive medicine has been prescribed or is available to the patient.
Interactions between chemotherapy, other prescribed drugs, and over-the-counter and complementary medicines can cause changes in the efficacy and safety of oral chemotherapy. 11 For example, analgesic doses of aspirin and non-steroidal anti-inflammatory drugs can increase the toxicity of methotrexate when they are used with cancer therapy. Low-dose aspirin can be used with weekly methotrexate. The risk associated with lower doses of methotrexate used in rheumatoid arthritis therapy is much less.
Conversely cytotoxic chemotherapy can alter the effectiveness of other drugs. For example, capecitabine significantly reduces the metabolism of warfarin, increasing its anticoagulant effect. A complete medication history should be taken from the patient or carer before dispensing a prescription and potential interactions should be discussed.
If a dose administration aid (for example a Websterpak) is required by the patient, then oral cytotoxics must be packed separately from the patient's noncytotoxic medicines.
Medicine labelling
The labelling of oral cytotoxic therapy should clearly state the dose and the number of tablets to be taken. The label for weekly dosing for medicines such as methotrexate and vinorelbine should include the term 'once a week' and specify the day the dose should be taken. Cytotoxic chemotherapy can be carcinogenic, mutagenic and teratogenic. A warning sticker should be placed on all containers of cytotoxic chemotherapy tablets and capsules, in accordance with local health 
information for the patient
Patient information is paramount to support the safe use of oral cytotoxic therapy. Patients should be given verbal and written information that includes dose instructions (when the medicine should be taken and if it is required to be taken before or after food), adverse effects and safe storage instructions. 7, 12 Some oral cytotoxic medicines need to be stored securely in a refrigerator, for example chlorambucil and melphalan.
Patients should be advised that oral cytotoxic medicine should only be taken out of the dispensed packaging immediately before a dose. To minimise exposure of carers and family members to cytotoxic medicines, patients should be advised that selfadministration is preferable. If administration by a carer is required then disposable gloves should be worn. Unused tablets must be returned to the local pharmacy or original supplier and not disposed of at home.
The intermittent, cyclical treatment that is characteristic of many cancer chemotherapy protocols is difficult for some patients to understand and they may misinterpret instructions. Medication guides, patient calendars and dose administration aids are often useful to help patients follow complex dose regimens, particularly those on multiple medicines. Adherence to oral therapy is important to maximise the benefits and reduce the risks of treatment. This should be discussed with the patient.
If appropriate, Consumer Medicine Information leaflets should be given to patients, however the context in which cytotoxic chemotherapy is used often limits their suitability. Patient information leaflets on many of the commonly used cancer chemotherapy protocols can be found on the eviQ Cancer Treatments Online website. 13 This website also provides information about how to safely take oral chemotherapy treatments at home.* The Australian Rheumatology Association provides patient information on drugs such as methotrexate and cyclophosphamide. 8 Patients should be advised of the importance of notifying dentists, doctors and other healthcare professionals who may be involved in their care about their cytotoxic therapy.
identifying and managing adverse effects
Cytotoxic chemotherapy causes many adverse effects such as nausea, vomiting, bone marrow suppression, stomatitis, diarrhoea, hand-foot syndrome, peripheral and central neurotoxicity, renal and liver dysfunction and hair loss. The effects require careful monitoring, and supportive therapies may be needed to minimise them. Antiemetics should be prescribed according to the emetogenic potential of the chemotherapy.
14 Nausea and vomiting can continue for several days after a dose of chemotherapy and the duration of antiemetic therapy should take this into consideration. Guidelines exist for prescribing antiemetics with cancer chemotherapy. 15, 16 Blood counts need to be frequently checked with cytotoxic therapy. 
